Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.040; wR factor = 0.091; data-to-parameter ratio = 15.7.
The title compound, C 19 H 30 ClNO 5 , was obtained by the tandem asymmetric Michael addition-elimination reaction of (5S)-3,4-dichloro-5-(l-menthyloxy)furan-2(5H)-one and lvaline in the presence of potassium hydroxide. The furanone unit is approximately planar (r.m.s. deviation = 0.0204 Å ) and the six-membered cyclohexane ring adopts a chair conformation. The crystal structure is stabilized by a network of O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds.
Related literature
For biologically active 4-amino-2(5H)-furanones, see: Kimura et al. (2000) ; Tanoury et al., 2008) . For the synthesis of the precursor, (5S)-3,4-dichloro-5-(l-menthyloxy)furan-2(5H)-one, see: Chen & Geng (1993) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
N-[(2S)-
Many 4-amino-2(5H)-furanones have been patented as prodrugs or insecticides and herbicides (Kimura et al., 2000; Tanoury et al., 2008) . Attracted by versatility of 4-amino-2(5H)-furanones, we synthesized the title molecule with chiral synthon 3,4-dichloro-5-(S)-(l-menthyloxy)-2(5H)-furanone and L-valine in the presence of potassium hydroxide via the tandem asymmetric Michael addition-elimination reaction. With 2(5H)-furanone moiety and polyfunctional groups (carboxyl, amino, halogeno), the title compound is expected to be a biologically active product and an excellent ligand.
The structure of the title compound is illustrated in Fig. 1 . The five-membered furane ring and the six-membered cyclohexane ring are connected via C10-O2-C11 ether bond. The configuration of chiral centers is following: C4(S), C10(S), C11(R), C12(S), C17(R)). The furanone unit is approximately planar, whereas the cyclohexane ring shows a chair conformation with three substituents occupying equatorial positions. The molecules are linked by O4-H6···O3 and N1-H1···O5 hydrogen bonds forming a three-dimensional network (Table. 1 and Fig. 2 ).
Experimental
The precursor, 3,4-dichloro-5-(S)-(L-menthyloxy)-2(5H)-furanone, was prepared according to the literature procedure (Chen et al., 1993) .
After the mixture of L-valine (4.5 mmol) and potassium hydroxide (5.8 mmol) was dissolved in absolute ethyl alcohol under nitrogen atmosphere, dichloromethane solution of 3,4-dichloro-5-(S)-(l-menthyloxy)-2(5H)-furanone (3.0 mmol) was added. The reaction was carried out under the stirring at room temperature for 24 h. Once the reaction was complete, the solvents were removed under reduced pressure. The residual solid was dissolved in dichloromethane, and pH of the solution was adjusted to 3-4 with 15% of aqueous HCl solution. Then the combined organic layers from extraction were concentrated under reduced pressure, and the crude product was purified by silica gel column chromatography with the gradient mixture of petroleum ether and ethyl acetate to give the product yielding (I) 0.6891 g (59.2% 
Refinement
All H atoms were positioned in calculated positions (O-H = 0.82 Å; N-H = 0.86 Å; C-H = 0.96Å -0.98 Å) and were refined using a riding model, with U iso (H) = 1.2 U eq (C,N) for methylene, methine and amino H atoms and U iso (H) = 1.5
U eq (C,O) for methyl or hydroxyl H atoms.
supplementary materials sup-2 Figures   Fig. 1 . Molecular structure of the title compound with displacement ellipsoids shown at the 30% probability level. 
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